INTRODUCTION
Early diagnosis of the disease and prompt initiation of treatment are essential for an effective tuberculosis (TB) control program. 1 Globally, with an estimated TB incidence of 176 per 100000 population in the year 2012, India ranks first among the high burden countries. Despite achieving the targets of case finding of 70% and treatment completion rate of over 85%, TB remains an important public health issue. 2 Like any other illness, private and informal Health Care Providers (HCPs) are often the first source of care for TB patients and these patients moves from one HCP to another before they are finally diagnosed and started on anti-tuberculosis treatment. 3 Studies suggested that the diagnosis of TB is often delayed, and one major reason is repeated visits at the same health care level and non-specific antibiotic therapies. 4, 5 The delay in the diagnosis may worsen the disease, increases the risk of death and enhance tuberculosis transmission in the community. 6 Further understanding the causes for delay in diagnosis and treatment is essential for TB control. 7 Many factors have been identified as influencing delay in diagnosis and start of treatment including the individual's perception of disease, socioeconomic level, stigma, extent of awareness about disease, severity of the disease, distance between the patient's residence and health services and expertise of health personnel. 8 Such reasons for overall delay have been attributed to both patients and health system. 9 Since the involvement of medical colleges in Revised National Tuberculosis Control Programme (RNTCP), a large number of patients are diagnosed at medical college hospitals. Most of these TB patients diagnosed at medical colleges are referred for treatment and these results in more health system delay. 10 As no study regarding patient and health system delay for TB cases diagnosed at the medical colleges was found, this study will be important in giving information regarding the various delays among these patients. Also, it is important to assess whether TB patients are diagnosed and initiated on treatment with minimum delay so that the desirable epidemiological impact on the disease can be made. Therefore, this study was done to assess the extent of delay in the diagnosis and treatment of tuberculosis patients.
METHODS

Study design and study setting
A community based descriptive study was conducted during the year 2010 in and around the union territory of Puducherry in India. With a population of 1.2 million and four small unconnected districts, the union territory of Puducherry has nine medical colleges. 11 Apart from Puducherry, a large number of TB suspects are visiting the medical colleges from surrounding districts of Tamil Nadu state. All TB patients diagnosed by sputum smear microscopy at the medical college hospitals are registered and started on treatment or referred to nearest health facility for anti-tuberculosis treatment. At the time of study, only four medical colleges were having RNTCP designated microscopy centre (DMC).
Sample size calculation
A sample size of 282 was calculated. (Taking a precision of 5%, 30-40% prevalence of delay for more than 30 days and 95% confidence level)
Study population and sampling
A total of 482 new adult pulmonary sputum positive tuberculosis patients diagnosed at the DMCs of four selected medical colleges during year 2009 were enlisted. From the list, 282 study participants were selected randomly. The enlisting and recruitment of participants was done on quarterly basis to interview the selected patients at the earliest after diagnosis. As these patients were started on treatment or referred to other health facilities nearest to their residence, their details were cross-checked with the referral register and treatment cards maintained at the district tuberculosis centre.
Data collection
A structured questionnaire used in the WHO multicountry study to estimate the diagnostic and treatment delay in TB was used to interview the patients. 11 The study questionnaire was translated in the local language and was pilot-tested. The questionnaire included information on socio-demographic profile, major presenting symptoms, duration of major presenting symptoms and the date of first visit to a health facility, reasons for delay if any and amount of money spent during and after diagnosis.
The selected study participants were contacted at their home and written informed consent was obtained. All the participants were interviewed by trained field staff and the required information was collected. The duration of symptoms, date of diagnosis and date of starting treatment were cross-checked from the available RNTCP records. Those patients who could not be contacted during first visit were visited again.
Operational definitions 11
The total delay is the time interval from the onset of symptoms to the initiation of anti-tuberculosis drugs. It is the sum of patient and healthcare system delay since it can be attributed to both these types of delay which are defined as follows:
 Patient delay: Time interval between onset of symptom and presentation to a health care provider.
 Health care system delay: Time interval between the date of health-seeking behaviour at a health care provider and the initiation of anti-tuberculosis treatment.
Total delay can be also attributed to the delay in diagnosis and in initiation of anti-tuberculosis treatment.
 Diagnosis delay: time interval between onset of symptom and tuberculosis diagnosis. 
Ethical considerations
Study protocol was approved by the Institute Ethics Committee (IEC) of Pondicherry Institute of Medical Science, Puducherry. The permission for the conduct of this study was also taken from the department of health, government of Puducherry.
Data entry and analysis
All the data was entered in excel spreadsheet 2010 and data analysis was done by using the statistical packages SPSS for Windows version 16. Summary output tables of frequency, mean and standard deviation, median, minimum and maximum, etc. were produced. In some studies, experts agreed 30 days as acceptable cut-off for delay 12, 13 whereas others used median value of the observed data as a cut-off 8, 14, 15 and we adopted the later to dichotomize data into delayed and not delayed. A multivariate regression analysis was performed to adjust for the confounding effect of several identified determinants of patient and health system delay of TB patients (Table 3 ). For the logistic regression modelling the outcome variables were patient delay, health system delay and total delay. Unadjusted Odds Ratios (OR) were calculated and significance was determined at 95% confidence level (P value <0.05).
RESULTS
Among 282 selected participants, the address was incomplete for 71 (25.2%) participants so only 211 (74.8%) study participants were visited. Among 211 TB patients visited, 38 (18.0%) could not be traced due to wrong address, 27 (12.8%) expired due to TB and other causes, 6 (2.8%) migrated and 2 (0.9%) refused to participate in the study.
Socio-demographic characteristics
A total of 138 new sputum smear positive TB patients were included in the study. The mean age of participants was 41.8 years ± 17.3 years (range 15-87 years). Majority (67.4%) of the patients were male and married (68.8%) and approximately one-fourth (24.6%) were in the age group of 15-24 years. Majority (86%) of the patients were literate, and a larger population of patients (67.3%) were from Tamil Nadu state. In majority of the cases (78.3%), the family size was ≥5. About 37% patients were earning ≤Rs. 2000 per month and another 37% did not have a steady source of income. Among TB patients 8% and 10% were smokers and alcohol user respectively.
Delay in diagnosis & treatment of tuberculosis patients
After the onset of symptoms, patients consulted the health care provider (patient delay) after a median duration of 36 days (range 12-351 days). The median duration between the first consultation and initiation of treatment (health system delay) was 28.5 days (range 4-518 days). Median duration between onset of symptoms and initiation of anti-TB drugs (total delay) was 81 days (range: 25-548 days). This included a median diagnostic delay of 67.5 days (range: 18-431 days) and treatment delay of 10 day (2-463 days) ( Table 2) . 
Factors associated with various delays
The total delay was lesser among resident of Puducherry as compared to Tamil Nadu (OR = 0.39, 95% CI = 0.18-0.87). Also patient delay was lesser in patients living in families with size of less than five (OR = 0.45, 95% CI = 0.21-0.97). Patients in younger age group seems to have a shorter delay, but this difference was statistically nonsignificant (OR = 0.49, 95% CI = 0.19-1.24). Similarly, there was no statistically significant difference with sex, education status, occupation and income of patients. 
DISCUSSION
As medical colleges are contributing to RNTCP significantly, the assessment of various delays among patients diagnosed at medical colleges is important for prevention and control of tuberculosis. Several studies have estimated various delays among TB patients in India. The magnitude of total, patient and health system delays ranged between 60-62 days, 6-23 days and 9-34 days respectively. 16, 21, 22 In the present study, the median patients' delay was 36 days. This delay is similar to other community based studies done in South India [16] [17] [18] but some studies done in Maharashtra shows median patient delay of 47-95 days. 19, 20 The possible reason for more delay in these studies could be that these studies were done in rural areas and our study was dominantly includes urban population. Urban studies done shows a median delay of as short as 6 days. 21 This reflects that the patient delay is more among TB patients residing in rural areas and could In the present study median health system delay was 28.5 days. Similar study done in Bangalore showed a median health system delay of 18 days but the study setting among two studies varies. 18 Same study shows total delay of 41 days and in the present study median total delay was 81 days as present study includes participants from tertiary care hospitals only. 18 This study reported the unacceptably long delay duration between onsets of symptoms till treatment with anti-tuberculosis drugs. This delays ranges one month to more than one year, during that period the patients would be transmitting infection in the community.
There are obvious limitations in this study. The study relied entirely on responses as given by respondents and only hope for objective and honest responses. For instance, we were unable to determine the time of onset of symptoms in all patients in the study. Although the time of diagnosis and start of treatment was confirmed from the reports, the time of onset of symptoms suggestive of tuberculosis was reported by the patients themselves, there is a possibility of recall bias. Information depended on self-reports based on recall history and individual variations in perception of disease. We, however, limited participants to recently diagnosed cases to minimize recall bias. Moreover, questionnaires were pretested to make sure that all questions were understandable. The findings of the study cannot be generalized to the patients diagnosed and treated at various peripheral health institutions as these facilities are near to the residence of the patients and the probable delay is expected to be lesser than observed among patients diagnosed at the medical colleges. We followed the STROBE guidelines for reporting observational studies.
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CONCLUSION
Our study showed that delay among patients in seeking care is long and usually patients coming from far places are having more delay. Public health education targeting the identified groups is required to reduce the patient delay in accessing health care services.
